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Barcer Fevked 0873014, (IESHTDZING

3 2 1
STA 30+00
40
WATERSIDE LANDSIDE
50" ENVIRONMENTAL PROPOSE%R'MEVEE
RESTORATION BENCH .
; EASE. 20 US Army Corps
Ellg.g 5 o o= EXISTING GROUND 20 R fen Loy
. - San Fronslsco Distric
0
I e = =i =S = =i === == e e - miis S
\ESTIMATED BAYMUD DEPTH | RERRADG: SURRACE —50 g
_30 £
—450 —d425 —400 -375 —350 -325 —300 —275 —350 -225 —200 —-175 —150 -135 —100 —75 -50 -25 O 25 50 75 100 125 150 175 200 F
STA 31400
40
WATERSIDE LANDSIDE
50" ENVIRGNMENTAL ! EROPLSED. LepvER
RESTORATION BENCH PERM. 20
gt SEASE == EXISTING GROUND
\ | 10 a
o s oo — - I =i T e P it gt ST == — = — T — ————_—_—°©0 £
S -10 i
ESTIMATED BAYMUD DEPTH DHERALE BLIRGACH —o0
—450 -425 —400 -—375 -350 -—325 -—300 -275 -—250 -225 -—200 -175 —150 -125 —100 —75 50 -25 O o5 50 76 o0 125 1s0 175 205 20
STA 32400
40
WATERSIDE LANDSIDE 3
50" ENVIRGNMENTAL PROPOSED LEVEE 30
RESTORATION BENCH E/EAEE EXISTING CROUND 20
EL=8.0 E “TCE
B 10 4 N
——————————————————————————————————————————————————— 0 &
I —— = = = izl it \_ == — == = — S i
ESTIMATED BAYMUD DEPTH DEGRADE |SURFACE _20 : |y |3
@ ls |8 -
—_ & |= o p il
—450 -435 —400 -375 -350 -385 -300 -275 -—250 -225 -—900 -175 —150 -125 —100 —75 50 -25 O o5 50 76 o6 125 1s0 175  sos 0 5z 5| E:EI
md (&g L |[E2F
Y
&
5 5 |F
STA 33+00 C P i
40 S |F8 |2 |22
WATERSIDE LANDSIDE 25 o= |2 (55
50" ENVIRONMENTAL EROELSRD LEwER 30 Ao B s 4
RESTORATION BENCH EERM: 20 =
ERE EASE. EXISTING GROUND !
i 1 2 3
********************************************************* 0 5 x| nob
S B = = s iy gy == : = S = 8 g5 | x8
_\ DEGRADE SURFACE 10 SEE | Zws
ESTIMATED BAYMUD DEPTH —90 ge= | 554
5= =
P = f=) 5
—450 —435 —400 -375 —350 -325 —300 -275 —350 -225 —200 -175 —150 -125 —100 —75 —50 -25 O 25 50 75 o0 125 130 175  sog 20 Sl I
B2 z
200 z
EEa f
Eam o £
592 #
=] ! 'i
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STA 34+00 =&/
40
WATERSIDE LANDSIDE / "
50" ENVIRONMENTAL EROPUSED EEWEE
RESTORATION BEMCH EE@E‘ 20 -
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S S EASE EXISTING GROUND LEis
‘ | 10 SR
77777777777777777777777777777777777777777777777 =0 BEZ o
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ESTIMATED BAYMUD DEPTH DEGRADE SURFACE —o0 zafe
m a
—30 5.0 S
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=
===
] & 2
ZE B
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/ 10
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/ 10
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777777 O e e s (R Iy S R R B ]
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EL=8.0
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—4b0  —425 400 375 350 325 300 275 250 -225 200 175 150 125
WATERSIDE
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RESTORATION BEMCH
EL=8.0
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/ 10
— ————20
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—-20
30

100 128 150 175 200
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-20
-30

30
10
-10

-20
-30

WATERSIDE

STA 42+00

PROPOSED LEVEE
FERM.

EASE'TCE

LANDSIDE

EXISTING CROUND 20

-10
\—ESTIMATED BATMUD DEPTH CEGRADE| SURFACE —o0
—450 —435 —400 -375 -350 -385 -300 -275 -—350 -225 -—200 -175 —150 -125 —100 -75 —50 —25 0 25 50 75 100 125 1s0 175 206 S0
STA 43+00
WATERSIDE iannsioe | 40
PROPOSED LEVEE 30
PERM. 55
T EASE EXISTING GROUND
| 10
e gy e o e e e e e s s Srmmso o —= = — e At ——— 0
— -10
ESTIMATED BAYMUD DEFTH DEGRADE| SURFACGE —on
—450 —435 —400 -375 -—350 -385 -300 -275 -850 -225 -—200 -175 —150 -125 —100 -75 —50 -25 0 25 50 75 100 125 1s0 175 206 S0
STA 44400
WATERSIDE Lannsioe | 30
0
10
i g i i e i o e Py s e e e P B e s e T et 2 ST s oot g e ==——=0
—10
-20
—450 —435 —400 -375 —350 -385 -300 -275 -850 -225 -—200 -175 —150 -125 —100 -75 —50 -25 0 25 50 75 100 125 1s0 175 206 o0
STA 45400
40
WATERSIDE FRSPRGED [ENEE LANDSIDE
PERM. a1
pEASE o EXISTING BROUND
___________________ e e O il 10
S = = = = = = —= —= —=—=—0
o —-10
ESTIMATED BAYMUD DEPTH DEGRADE| SURFACE —_20
—450 —435 —400 -375 —350 -335 -300 -275 -350 -225 -200 -175 —150 -125 —100 —75 —50 —25 0 25 50 75 oo 125 1o 175 205 S0
STA 46+00
WATERSIDE Lannsioe | 40
PROPOSED LEVEE
PERM. 36
pEASE. EXISTING GROUND
\ | 10
| ey — — T S ey B g - — =—===20
o8 -10
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—450 —425 —400 -375 —350 —385 —300 —275 -850 —225 —200 175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 1s0 175 o S0
STA 47400
40
WATERSIDE e LANDSIDE
PERM. o
FEASE =2 EXISTING GROUND
\ | 10
T _ - 0
% -10
ESTIMATED BAYMUD DEPTH REGRARELSUREAGE —o0
—450 —435 —400 -375 -—350 -385 -300 -275 -350 -225 -—200 -175 —150 -125 —100 -75 —50 —25 0 25 50 75 100 125 1s0 175 206 S0
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40

WATERSIDE

- — e -—

STA 48+00

PROPOSED LEVEE
FERM.

EASE.T v

LANDSIDE

EXISTING GROUND
/ 10
0

—-450 -425 -400 -375

WATERSIDE

\—ESTIMATED BAYMUD DEPTH

—250 -225 -200 -175 -—150 -—135

—— —_—— ——

DEGRADE| SURFACE

-25 o] 25 50 75

STA 49+00

PROPOSED LEVEE
PERM.

TOE ‘ TCE

—4b0  —425 400 -375

WATERSIDE

\—EST\MATED BAYMUD DEFPTH

—260 -225 200 -175 —1560 125

DEGRADE | SURFACE

—25 o] 25 50 75

STA 50+00

PROPOSED LEVEE
FERM.

£ EASE.T £

EXISTING GROUND
/ 10

-10

—-20

125 150 175 206 0
Lenosie 40

EXISTING GROUND 20

/ 10
= ——=—0
-10

—-20

125 150 175 200 20
Lanosie 40

30

20

= —=—=20

—450  —425 400 -375

WATERSIDE

\—EST\MATED BAYMUD DEFPTH

—260 -225 200 -175 —1560 125

DEGRADE | SURFACE

—25 o] 25 50 75

STA 51400

PROPOSED LEVEE

125 150 175 200

LANDSIDE 40

—450 —425 —400 -375

WATERSIDE

—450  —425 400 -375

WATERSIDE

—450 -425 -400 -375

PERM. a1
pEASE EXISTING GROUND
\ | 10
********** I e L o e e — = =—==0
] —-10
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—30
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PROPOSED LEVEE LARREIRE 30
PERM. 36
ToF EASE. EXISTING GROUND
\ | 10
********** P e e B e == & =0
] —10
ESTIMATED BAYMUD DEPTH DEGRADE | SURFACE —o0
—30
250 —225 —200 —175 —150 —125 —25 0 25 50 75 125 150 175 200
STA 53+00
40
PROPOSED LEVEE LANDSIDE 30
PERM. o
ZEASE o EXISTING GROUND
\ | 10
ey = = == pa= ——— 0
A -10
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250 -225 —200 -175 —150 —125 -25 0 25 50 75 125 1s0 175 200 D0
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SOUTH SAN FRANCISCO BAY SHORELINE
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40

STA 54400
WATERSIDE tanosipe 40
PROPOSED LEVEE
PERM. 5
S EASE o EXISTING GROUND
\ | 10
L e s e O G S — e e——— . — iy == = —=—==20
N -10
ESTIMATEG BAYMUD DEPTH DEERADE | SURFAEE —o0
—450  —435 -850 -225 -200 -175 —150 —135 —100 —75 —50 —25 0 25 50 75 106 125 130 175 05 90
STA 55400
40
WATERSIDE T LAMNDSIDE 5
PERM. o
EASE. . EXISTING GROUND
\ | 10
O g et g s g e g Bppes gy == 5 == == s ==—0
3] -10
ESTIMATED BAYMUD DERTH DEGRADE | SURFACE —o0
—450  —425 _s50  -225 -—200 -176 —150 —125 —100 —75 —50 -25 0 25 50 76 o0 125 1s0 175 205 20
STA 56400
WATERSIDE Lanosie 40
PROPOSED LEVEE
PERM. i
EASE. EXISTING CROUND
\ | 10
T e o e g ot I = T = e -— [r—— -— e — 0
\ DEGRADE SURFACE -10
ESTIMATED BAYMUD DEPTH —20
—450  —425 850 —225 —200 -175 —160 —135 —100 —75 —50 —05 0 25 50 76 o6 125 1s0 175  sos 0
STA 57400
40
WATERSIDE FRSPRSED [ENEE LANDSICE
PERM. a1
pEASE EXISTING GROUND
\ | 10
A M A S g M e s i e L e = - - =F—0
\ DEGRADE | SURF ACE -10
ESTIMATED BAYMUD DEPTH —20
—450  —435 —350 -235 -200 -175 —150 —135 —100 —75 —50 —25 0 25 50 75 o0 125 130 175  sog 20
STA 58+00
WATERSIDE tanosipe 40
PROPOSED LEVEE 30
PERM. 36
EASE. EXISTING GROUND
\ | 10
——————————————————————————————————————————— p—— 0
\ DEGRADE SURFACE —-10
ESTIMATED BAYMUD DEPTH —20
—450  —425 —s50  -225 -—200 -176 —150 —125 —100 —75 —50 —D05 0 25 50 %5 o0 125 1s0 175 sog 0
STA 59400
40
WATERSIDE e LAMNDSIDE
PERM. o
ZEASE o EXISTING GROUND
\ | 10
e — L S ——— ———— === == R - - J—— ———°¢0
\_ DEGRADE SURFACE -10
ESTIMATED BAYMUD DEPTH —20
—450  —435 350 -225 -200 -175 —150 —135 —100 —75 -—50 -—25 0 25 50 75 106 125 130 175 06 90
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STA 60+00
40 40
WATERSIDE CROPLSED REWEE LANDSIDE
30 PERM.
20 EASE. EXISTING GROUND 20 US: By, Borps
10 E TCE 10 af Engineers
Son Franslsco Distric
0= 0 \—)
e —
T S - - ___\ == = m—ik S
DEGRADE SURFACE
ol ESTIMATED BAYMUD DEPTH -
20 20 £
-30 —30 =
—450 —425 —400 -375 -350 -325 -—300 -275 -—350 -225 -200 -175 —150 -135 —100 -75 -50 -25 0 25 50 75 100 125 150 175 200 3
C
STA 61400
40 40
WATERSIDE BBy TEhee LAMDSIDE
30 PERM 30
20 pEASE. EXISTING GROUND 20
10 \ | 10 .
B e py e e B T e s e e ——= = — e e £
—10 il als = & = \_ ~10 i
—20 ESTIMATED BAYMUD DEPTH DEGRADESUREREL —20
—-30 —450 —425 —400 -375 —350 -325 —300 -275 —250 -225 -—200 -175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200_30
STA 62+00
40 40 =
WATERSIDE SRORGRED [EVEE LANDSIDE 3
30 PERM 30
20 g EASE o EXISTING GROUND 20
10 | ] / e (. ;)
e ~ = e e e 0 & 3= £
o ik sl & —a = S = — J— - - - e g
10 \ DEGRADE SURFACE 10 s g |5
—20 ESTIMATED BAYMUD DEPTH —-20 aila (& |2
= - g8l= |5 |skE
30 —450 —425 —400 -375 —350 -325 —300 -275 —250 -225 —200 -175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200 30 3 |5 |5 gLl
24 |25 |5 (228
.
Ex
B 7|,
STA 63+00 ER I R
40 40 L& (85 |2 [EE
20 WATERSIDE PEOPHSED FEREE LANDSIDE 20 10 |E% 5. |50
PERM. e
20 EASE. EXISTING GROUND 20 T
E TCE “ ¥
10 \ | 10 g 4
z
L T O O DO e e e e e e = — = e — —=—"0 - =]
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10 \_ DEGRADE |SURFACE 10 Lol | Bps
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503 é g
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STA 64+00 |V
40 WATERSIDE PROPOSED LEVEE LANDSIDE 40 ’ ‘
30 PERM. =
20 EASE. EXISTING GROUND 20 E= o
10 10 LEE B
0 \ 4 -5 8
___________________________________________ ~ o B =
—10==="7 =T =T =T =T \ =1 =1 =T DEGRADE |SURFACE == = =TT -0 EEE%
]
-20 ESTIMATED BAYMUG DEPTH -20 z E =
-30 —30 g.o 2
g
—450 —425 —400 -375 —350 -—325 —300 -275 —250 -225 —200 -175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200 BES T
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< 10 QO
£22
WL =
ESg 5
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STA 65400 2=
40 irersioe PROPOSED LEVEE Lerpsipe | 40
" gg PERM. 55
g
! 20 e EASE e EXISTING GROUND 2 m
g ‘ | reference
Fy 5 e e e e 5 0 number:
é — e — —— o — —— —— e — — — -— —— — — -— — e — =
= 10 \_ DEGRADE SURFACE 10 C T 3 1
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STA 66+00
;g WATERSIDE PROPDSED LEVEE LANDSIDE ;g
20 PERM. %0 o—
rmy Corps
20 oo EASE EXISTING GROUND - of Engineers
Son Franslsco Distric
0 | 0 o
___________________________________________ = i .. - i — L P
-10 =T - \_ DEGRADE SURFACE -10 2
—20 ESTIMATED BAYMUD DEPTH —20 H
-30 —-30 =
—40 —40 i
—450 —425 —400 -375 —350 -325 —300 -275 -850 -225 —200 -175 —150 -—125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200 8
C STA 67400
;g WATERSIDE PROPDSED LEVEE LANDSIDE ;g
20 PERM. %0
T EASE EXISTING GROUND
10 \ | 10
or------ e — 0 "
S T B R il ey vt i =i - L - = & i . 5
10 \ DEGRADE | SURFACE 10 E
—-20 ESTIMATED BAYMUD DEPTH =20 i
-30 —-30
—40 —450 —425 —400 -375 —350 -325 —300 -275 —250 -225 -—200 -175 —150 —125 —100 —75 —50 —25 0 25 50 75 100 125 150 175 200_40
STA 68+00
g'g WATERSIDE PROPDSED LEVEE Larpsie | 40
e PERM. 50 3
Toe EASE: 1oe EXISTING GROUND
10 | \ | 10
R e e e e e 0 ( )
) i ol S — - el — - - — e s w5 s . et T [
10 \ DEGRADE |SURF ACE 10 3
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—40 —40 8= |- |gi
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24 |25 |5 (228
B
R
STA 69+00 = s
40 40 = gy 2 gy
WATERSIDE FROPOSED LEVEE LANDSIDE == 8|z Bz
30 [ g1 |2
PERM. ol (5. B0
20 EASE. EXISTING GROUND 20 atfze i o G I
TOE TCE =
10 \ | 10 T
o) S . T ————— . — a g £
0 e - B =l - —- L —_ =k X P = e e - _10 . Z 2
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-30 —-30 £23 | 838
=l —40 wat | 8 8
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e | R 2
B8 2
L& 4
- 858 B
[
= i
STA 70+00 Eéﬁ
40 irersor PROPDSED LEVEE Larpsie | 40 ;—g)
30 PERM 30 / "
20 EASE. EXISTING CROUND 20
TOE TCE 5=
10 10 ES o
o S N RN A N O S U S S ey S 0 w7
******* - X sREEs
. T [ M — _——s — — —_— - —_— - = i g ks -_——— 10 gl
20 \ DEGRADE | SURFACE 20 5552
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-30 —30 z E E =
_ _ i
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Figure 2. Typical Cross Sections
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Figure 3. Typical Cross Sections

Proposed alignment Line E-2

e Bay Mud thickness is anticipated to be on the order of 20 feet. Excavation to deeper stiff soil
would be very expensive and require very significant dewatering and soil disposal costs.
Excavating to deep soil would reduce settlement and stability problem potential.

e Itis anticipated that construction directly on Bay Mud with vertical drains and staged
construction would be more practical.

e Total fill grade change would be about 13 feet, which would require a fill thickness on the order
of 19 feet. This would require at least two fill stages to construct.

e There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

e The slope designs appear to have included some thought that the relatively flat configuration,
with slope benches would allow construction in a single stage, however it is not anticipated that
in the current alignments single stage fill placement would be possible. However, if two stages
of earthwork are performed steeper slopes may be practical.



If low permeability fills are used seepage concerns are not anticipated. In order to add seepage
performance reliability, a landside toe drain would add both stability and seepage performance
reliability.

Drainage features (conduits crossing from landside to bay) would need to have appropriate pipe
bedding, joint flexibility and camber.

Proposed tide gate alignment Line A-2

Bay Mud thickness is anticipated to be on the order of 20 feet. Excavation to deeper stiff soil
would be very expensive and require very significant dewatering and soil disposal costs.
Excavating to deep soil would reduce settlement and stability problem potential.

It is anticipated that construction directly on Bay Mud with vertical drains and staged
construction would be more practical.

Total fill grade change would be about 13 feet, which would require a fill thickness on the aorder
of 19 feet. This would require at least two fill stages to construct.

There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

The slope designs appear to have included some thought that the relatively flat configuration,
with slope benches would allow construction in a single stage, however it is not anticipated that
in the current alignments single stage fill placement would be possible. However, if two stages
of earthwork are performed steeper slopes may be practical.

If low permeability fills are used seepage concerns are not anticipated. In order to add seepage
performance reliability, a landside toe drain would add both stability and seepage performance
reliability.

Conduits would need to have appropriate pipe bedding, joint flexibility and camber. Possibly
filling would be required first, with construction of gates, post levee settlement.

Recommend consideration of concrete structure supported on deep foundations.

Differential settlement will need to be considered at gate/levee joint due to differing stress
histories.

Proposed AE and AW alignments

Differing foundations will lead to differential settlement along each alignment. Design should
account for this.

There does not appear to be significant geotechnical value (perhaps there is a vegetation benefit
to a bay mud levee surface?) to the 2-foot bay mud blanket on either side of the levee. This
detail would add a construction difficulty.

Practically, construction of thin slope wedges is very difficult. Consider how the construction
benching and compaction into the existing levee will be performed in earthwork estimates.
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